The title compound, C 33 H 46 O 7 , is an unusual oxydation product of the therapeutic agent glycyrrhetinic acid that has, in comparison to the latter, a distinctly altered triterpene structure with one five-and four six-membered carbocycles complemented by a -lactone ring with a spiro-junction and a ring double bond. The junction between the five-membered ring C, a cyclopentanone ring, and the six-membered ring D, previously in question, was found to be cis, confirming earlier structure assignments based solely on chemical transformations. In the solid state, the compound exhibits five intra-and four intermolecular C-HÁ Á ÁO interactions with HÁ Á ÁO distances less than or equal to 2.70 Å and C-HÁ Á ÁO greater than 100 .
Related literature
For the synthesis and structure elucidation of the title compound by chemical methods, see : Brownlie & Spring (1956) ; Jeger et al. (1944) . For overviews of the therapeutic aspects of the parent compounds glycyrrhetinic acid and glycyrrhizin, see: Asl & Hosseinzadeh (2008) ; Baran et al. (1974) ; Kitagawa (2002) . Table 1 Hydrogen-bond geometry (Å , ). active towards 11β-hydroxysteroid dehydrogenases and consequently modulating the steroid hormone cortisol (Baran et al., 1974; Asl & Hosseinzadeh, 2008) . With these features glycyrrhetinic acid is of ongoing interest for creating new derivatives aimed at improving or diversifying its therapeutical profile.
In context with corresponding research (Classen-Houben et al., 2009; Beseda et al., 2010; Amer et al., 2010) we came across the title compound, (I), which was of interest because it is an unusual derivative of glycyrrhetinic acid. Obtained initially by the Nobel laureate Ruzicka and his group (Jeger et al., 1944) , it was later on synthesized from methyl glycyrrhetate acetate, C 33 H 50 O 5 , in a one-step reaction by oxydation with SeO 2 under introduction of two more oxygen atoms, elimination of four hydrogen atoms, rearrangement of one ring, and generation of an additional unsaturated γ-lactone ring (Brownlie & Spring, 1956) . The assignment of a structural formula to this compound was as yet based on combustion analysis, derivatizations, chemical tests for funtional groups and stereochemical considerations but not on present day methods like NMR spectroscopy. Therefore the structural formula of (I) was partly open to question and it was considered worth to secure it by X-ray crystallography.
The result of the present work is shown in Figures 1 and 2 . In order to facilitate the discussion, a comparison of the molecular structure of (I) with the parent compound 18β-glycyrrhetinic acid (GA) is given in Fig. 3 . This figure includes also the chiralities of the nine asymmetric carbon atoms in (I), which prove that the assignment of Brownlie & Spring (1956) is correct, which is of relevance for carbon C13 (crystallographic atom numbering). In both compounds, (I) and GA, are the six membered rings A and B adopting the usual chair conformation and having a trans-link. On transition from GA to (I), the cyclohex-2-enone ring C is oxydatively cleaved between C11 and C12 and transforms into a cyclopentanone ring, whereas the former sixth ring carbon, C12, is utilized to generate a new γ-lactone ring with a new double bond between C18 and C19. By this transformation the carbon C13, initially of sp 2 -type, becomes sp 3 -type and chiral with S-configuration, as proven by X-ray diffraction. Hence, the junction between rings C and D in (I) is of a cis-type. Compared with GA the introduction of the new γ-lactone ring and the double bond C18-C19 in (I) changes the conformation of rings D and E drastically, namely from chair and chair in GA to twist-boat and twisted half-chair in (I). Therefore the shape of the molecule in (I) is singificantly altered in comparison to GA and ordinary derivatives thereof . Bond lengths and angles in (I), listed below are largely normal except for the two most congested carbon atoms C13 and C14 (both sp (Table 1) and the molecules are therefore held together mainly by van der Waals interactions.
supplementary materials sup-2 Experimental
The title compound was synthesized similar to the method of Brownlie & Spring (1956) . To a solution of methyl glycyrrhetate acetate (500 mg, 0.98 mmol) in glacial acetic acid (30 ml) was added selenium dioxide (500 mg, 4.51 mmol) and the mixture stirred at 120 °C oil bath temperature. After 24 h the solvent was removed under vacuum, the residue diluted with water (100 ml) and extracted with dichloromethane (3 × 40 ml). The combined organic phase was washed with brine (10 ml) and dried over MgSO 4 . The drying agent was removed by filtration, and the filtrate transferred to a round-bottom flask. The solution was evaporated to a constant weight with a rotary evaporator to leave 180 mg (36%) of pale-yellow material. An analytical sample was obtained by recrystallization from ethanol and melted at 291-292 °C. 8, 174.6, 174.3, 170.7, 151.4, 119.1, 80.3, 67.6, 65.5, 55.1, 52.7, 48.3,43.2, 42.3, 37.7, 36.6, 36.3, 35.6, 35.1, 33.9, 32.6, 31.2, 30.6, 28.0, 26.7,26.6, 23.2, 23.0, 21.2, 21.0, 18.8, 17.1, 16.3 .
Refinement
All H atoms were placed in calculated positions and thereafter treated as riding. A torsional parameter was refined for each methyl group. U iso (H) = 1.2U eq (C non-methyl ) and U iso (H) = 1.5U eq (C methyl ) were used. Prior to final refinement the 3554 Friedel pairs were merged. Figures   Fig. 1 . The molecular structure of (I) with displacement ellipsoids for the non-hydrogen atoms drawn at the 50% probability level. . Hydrogen atoms omitted for clarity, ring designation in large italics (only for bottom molecule), configuration of the asymmetric carbon atoms green (I), blue arrows indicate the C=C double bonds. Atom numeration in (I) follows a widely accepted designation in glycyrrhetinic acid. ( 
